Cutaneous and subcutaneous granulomata formation in mice immunized and challenged with third-stage infective hookworm (Ancylostoma caninum) larvae.
To determine the inflammatory and immunological mechanisms associated with live third-stage (L3) hookworm larval vaccines, mice were immunized either subcutaneously or orally with three doses of 500 L3 of Ancylostoma caninum at 2-week intervals, and then challenged percutaneously (via abdominal skin) with 500 L3. Non-immunized mice served as negative controls. Skin was excised from post-challenge mice at intervals between 6 h and 28 days, and then examined by light microscopy. In non-immunized mice the L3 exhibited no structural damage and infiltrating inflammatory cells were absent from the surrounding tissues. There were no changes in the cutaneous architecture. In contrast, skin recovered from the immunized mice was edematous and exhibited marked inflammatory changes with resultant destruction of the challenge L3. At 6 h post-challenge the L3 exhibited cuticular swelling and damage; the surrounding tissue was infiltrated by polymorphonuclear inflammatory cells. By 24 h granulomata in the dermis, subcutaneous tissues and underlying abdominal muscles were first observed surrounding dead L3. The number of granulomata peaked at 72 h, with the majority distributed in the subcutaneous tissues. Plasma cells predominated in the early granulomata, but by 3-7 days post-challenge foreign body giant cells began to appear. In some cases, intact and presumably living L3 were noted in the abdominal muscles 14-28 days post-challenge, which suggested that protection against larval challenge was not absolute. Granuloma formation appears to be a major component of the post-vaccination murine host immune response against challenge larvae. The observation generates several hypotheses to investigate the mechanisms of protection afforded by living helminth vaccines.